CDK5 contributes to neuronal apoptosis via promoting MEF2D phosphorylation in rat model of intracerebral hemorrhage.
Cyclin-dependent kinase-5 (CDK5), a serine/threonine kinase which can be activated by its neuron-specific activator p35, or its truncated form p25, plays an important role in a variety of neuronal events, including neuronal migration, synaptic transmission, and neuronal death. Accumulating evidence has shown that abnormal activation of CDK5 was a critical neuronal pro-death signal in central nervous system (CNS) diseases. However, it remains unclear how CDK5 functions upon neuronal apoptosis following intracerebral hemorrhage (ICH). In the present study, we established ICH models by injecting autologous whole blood into the right basal ganglia of adult rats and assessed their neurological deficits by behavioral tests. CDK5 protein levels and kinase activities were upregulated adjacent to the hematoma following ICH. Immunofluorescent staining showed CDK5 was mainly localized in neurons, rather than in astrocytes or oligodendrocytes. Furthermore, active caspase-3, an apoptotic marker, showed a temporally parallel expression with the protein levels/kinase activities of CDK5 following ICH. Meantime, myocyte enhancer factor 2D (MEF2D), a pro-survival transcription factor which could be phosphorylated inactivation by CDK5, also exhibited high phosphorylation levels following ICH. In vitro, we obtained a consistent upregulation of CDK5 kinase activity in primary cortical neurons after thrombin treatment. Knocking down CDK5 kinase activity suppressed neuronal apoptosis and coupled with reduced MEF2D phosphorylation at ser(444) residues. Thus, we speculated that CDK5 might exert an important function in the regulation of neuronal apoptosis following ICH.